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(54) Title of the Invention: Control and Address Device of Semiconductor Memory Device 
for Providing Address Access Time and Data Access Time at High Speed 

Abstract: 

Provided are control and address devices included in a semiconductor memory 
device. The semiconductor memory device includes an internal clock generator providing 
tAA (address access time) and tAC (data access time) at high speed by including a delayed 
locked loop, which generates an internal clock, in addition to controlling the internal 
control and address device by an external clock. To this end, the semiconductor memory 
device includes a clock input buffer receiving and buffering an external buffer; a delayed 
locked loop receiving an output of the clock input buffer and generating an internal clock 
synchronized with a clock; a control buffer receiving the internal clock output from the 
delayed locked loop and a control input signal and generating a control signal; an address 
buffer receiving the internal clock output from the delayed locked loop and an address input 
signal and generating an address; and a command decoder receiving the control signal 
output from the control buffer 320 and generating various commands by combining the 
control signal. 
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(54) sr£a Diaa ssioiai oiEa^ ^ cioiei om^ae n^g:^ qoi ^ oiEa^ g*i 



a «Hgo u^jjj q|| QB | & £joj xilCH S! OiEdl^r S^IOil ^ 2|^M^^¥E1 LH^ Xil CH 5! 

± EhS)Ill- tAC(B0IE1 es«± EhS)S « 4= 2A= LH^M^I SfS 3»B fllSol^ai 3 =301 

SiCh. 0IS SWKM S »5EM MSEI SAW SIOIAL eWBroW HUH.SStS CI 

CH bHffl; #71 XISHg^^CHlAi LH^M^lh fflEa^BWdS:* fimBKW CHEEil^M UMWI 

?ltl" OiE^ll^ bHffl; S #71 a 01 bHIH(320)^^Ei MS fl)CH£]2:M tmmDi *!ICH£!h°| StfOil 5J« 



mmm^, mm^^^, xi^n^^m^wm^, 3^mai^, ^htaia*. 

E1S 71021 21^ bHffl ohCH LH^ M^^S Ahg*]- HI CH S CHEEil^E^J M^E, 

E2^ SEH7IS2I- 2|^M^H|- LH^M^ ZJ2| AIZ]- %m LhEhLH S EHJI9E, 
E3£ S re^J X1ICH S CHEai^EI-^J H^!E, 

E4= a re^l W%1\ MS USE! LH^M^^l AIZJ fl-S UEHH = EK3I9E, 
E8^ X1I2M^!^^2J Ah Ai |^ 

eio^ md\^s\ mm ti^E, 

El IS ?^bflni^2J fi^^^ 
* E32J ^S^^CHI CHt!" ^s^j * 
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300 : mm 310 : AI9Hgi?£ 

320 : HI 01 tflffl 330 : DIEEili bAH 

340 : 5H?!E USD 



B ShEAl MSEI §7:1 Oil atf 3!2S, XigHS^* M^M ArgoKfl LH^ P^M W4SA|5>| 

aoi s ojheii^ 3*1011 h*j aoio. 
aoi mat mns.\n zw\ mu\ Atsttg asoio. ^ si^oui «oras Mmoi lh^obai as 

1 IB ETOia SEilOl^h Wtfth&QL 01 EKJIS SEIIOIM aOBHM LH-^WIAj A r ©Sr= mmO\ * 

H^tl-EIOPI— AI±g"2J ?D>^0il ¥t^K?l flSHM OS LH^21 g^QII =712101 E^EI- QIOIE1 
ejJUi Eh9E SEH3I: *JO. Olffl-tf H^S-M «SKM □« LH^WIAtS] EEKJIEKAC 

Parameter) £011 SfiAIEilL 2i~ tAACOIESII^ E r S)2|- tAG(H0FEI ^A1I± ErS)OI SO-. 

0IB2I M^^Ei OlEfll^ 3! 1111 01 El SB ^E7ff2^ H^SEIOU^ MSEI ±7*21 
# 4 2J= 201 Q. 

ei^ £eh ?ig2i 2i¥ huhehwm lh^ AhgtJ aiioi 9 cHEa^EPi a^Eoia. 

£91 Elg §EH7I#2J XilOi 3! DIEEII^g-S 21^ M^lt EWBIOI- LH^M^Im 4S25r7l 

M^l HI 19 (100)21-, £ k 7| LH^M^lf fllCH£J^£!2-M S^WOI- HCH£!£« »fiJ«PI Sit!" MO\ 

bHitH ( 1 10)£K £91 LH^M^ISF DIEEII^S^ilsP EWBrOJ CHE3l^£!:s:# 0|Ea± bH 

IH(120)2h £71 SI CM HHH"(H0>S*E1 atM4!S« I- X1IOi>j22J SWi 2IMAI 01E17I-AI SBS 

83«|9| SIS!" 5H°HE E|3 EH (130)1 ^HI^Eh. 

El OHM EAI=J HF2I- ITOI SBU2J 7HICH SI OiESI^E^ 2I^M^!8 EWBrOW bHfflUo^ bH 
ffl(100)» #oKH £3££! LH^M^OI OiEEil^ ^ISH ^1 SB CHEEil^r ^M^M ^1 EhOI 
e oi Oil 0|M dS, ^ ^ E -^ M^Oil §7IAI?I^ iJ^^ Arg^lEh 

E2^ mW7\m^ LH^M^I AIZJ- 7hM UEHH^ EhOISEOIEF. 

E2# g-^hg, ai^iqoi Ai^s^^Ei miti(ioo)M ti^ai lh¥ m^o\ ^ 

^UrES XHCHbHffl(HO)! 7\T4M li\0\^m W^M9\H 9\°hE. EI3EH(130)M 7\MA] 9gf ^ 
^AI?I~D11 2^1^°^ 1.5Uir^21 Al^^ ?f-£!Er. 

[Q-El-Ai , gBH^I#2J THICH S OiEai^BSJ tAACOIESI^ ^AH^: E|-S)l|- tAC(E1IO|Ei ^Ail^ E^) 

Oil S101AL ^ 1.5Lhhi^2| ^oHM ^^ h AI?l^ ^AilgOl ^^EF. 



B ^121- IT^ £BH ^l^2J ^ilSM ^H^3h7| $mO\ tAA(CHE&lI^ ^Ai!^ Eh 

9)21- tACCHOlEi ^Ail^ EhS)l H^£g % h 4^ LH¥M^ ^ S^IM Ail^o^Cil H ^^01 Si 



2?\ ^£t[7\ mm B ITS 2J BI-OI S CHEai^ §x|^ BtE» QIIEEI SXIM SiOIAl,. 2|^M 

q§ sqgrohAi unanur^ bum; 291 ej^ lhiubj m^m zmmow m^chi s^is 

^gi-Oh XilOi^isM 4SS5^| ?ltJ" BIOI bHffl; fe^l ^I^HS^^tHlAi ^^^j LH^M^IK- OiE«^gJ^£! 
2§ a^Oh CHEEII^M ^^^1 CHEfll^ bHffl; g| 4^1 AilCH bHffl (320)^^ E-| AjlCHiJs 
# ZmWOl M0\H±2* ^JoH Ai CH^^hAI SS€ SSoPI ?|*^ 7]°HE EI3EHM 01=01 

2D. 



OluK B ^S0| MOWIAI 1^2J AI^M 71-2 Xh^h B ^S2J 7|#*j Ah^M gOl5r?ll ^Al 

m ^ §E5 ^ Ail 5| ^S^h^l £im01, B ^ h S2J Hre^Stj- £A|0j|# ESM S^hOj 

E3« a Ail 01 S CHE^I^^ M^EOIEK 



13-2 



^2001-0108751 



27i ess s -ara:2i mo\ m di emmets a^M^e s^arow tHiaimfe e^s a^i i=h 

ffl'(3Q0)-2h 271 bHH(300)2| g^STOM S^M S7I£! LH¥ ->£|«- SMSSPI £1*]- XI 

sn§^=(3io)£L 4^1 xi3ng¥H(3io)iniAi LH^e^]iFflioia^4!.ss.a§sy:^aoi-ass 
ssspi aioi Bia(320)ah #71 w9a"s*s(3io)M.Ad *§?a w^mmia MEa^s^&isg a 

qWDF OfEa^M ?I*J- OJEa± B1It|(330)2h 271 ma HIH(3Z0).S^B ■BTS HIOfiSM 

flOHKH- aOtflSSI ££ffl| 2|«AI. CHE17RI 9«ft TiaiH £1313(340)1 ^HlttO, 

2-71 E30D.AI EAIt* UtSI- 1T0I mm .EW tHIH(300)2J OgBOO XI3HS *-H-(3iO)» £fS-tt£S« 

a^ mi£i(3oo)g mm 7:12a d±7i- xi3n§^=(3io)i sti ai 2i¥ m^oi 2£ir iii s-oi 2^0^ 
« ai¥ mmm S7ieihs Aia- xis aoi lh¥ s^i asir 4= 

E4£ g »-go| a « M q 3( . x| 2 H§£] LH¥M^2J AlZt xhM UEHHS EhOISEOIEf. 

271 E4M .SSSra. 21 ¥1^01 2£IT UH 21 ¥ M^Qil S7IEI0I AI& XI3 SOI XI 3 USS LH¥g?1 
01 & 4= SO. 271 XI 2 LH¥«ej£3 AUDITS 21- OfEa±.dM £22or3 Sx-1132: 

S ElOIEftS Aia(tAC)0- WEa^S 2|A0**te' AIZKtAA)M HBHiTil IT 4 tAA(CHE£ll 

± ^Ail^ Er2)]Ir tAC(BI0IE1 <%M\± El-S)# HHrMTil ShS ^E30ilAI S2I tJ=2A|?l H^EI-OUi 

e m^m ?\&m eo. 

E5= S g-SB| HI 01 5! 0|EH*e2| =?*0*j3 tiAKUfi UEftf M^EOIEh 

2-71 E5M §-£o}3, £ STS21 «IOi S! 0|EH±E*S XI^HS^H b|gSt|-i!±(dis_dl 1)21- XI32S 
¥£ Eiai!2(dl l_resetz)2|- IUWfltf S(pwrup)2|- **EI = asiSS£!S:(sref req'ja- 

g^Ei=a^i<ys:(sr)M ewaroh ?r± bHiti¥(540)# mmm ?it!- to AiicH¥(5oo)2h to-(cik)a- 

ffliS-S e^(clkz)il- uh?4ai!s:(pwrup)M a^Of- to ^§¥(530)21- ?kbEHxl¥(550)M HOISfe Xf]2 

eq(cikp2)i mmo\ H2toir«¥(5io)2h xi3H3¥=^¥Ei2j 

XI3H§¥^2£to(rclk_dll)g a^^OF AI^XI^ll- bHfflgg u^l ?|^ 
XI2HS^HM^hfiItl¥(520)2h 271 X1l2M^(clkp2)lh 271 XI2Hg = ^M^bHItl¥(520)E| #^2! X} 
2Hg = =12Mq(dlLclkp2)21- 271 »q»IOI*(500)21 *q2! M^^^^Js(sel_clk2)M S^^Oh XI 
3Hg=^(HI ^JoHAi X1ICH^ H|4g^(.clkp4)M ^2^h7| M^^§¥(530)2h 2^1 

M^^1lOi^(500)BJ gq>ys:oi XI3H§^SIlOiA!2(dlLctrlz)2|- 2i¥S¥E1°J 7h^^s:(casz)2F ^15 

2-(cas2, cas2z)2h 2 h 7| X1I2M^! (clkp2)Hh 271 XI3HS^=X1l2gq (dl I_clkp2)]lf- 271 Xl^Hg^Xil 
CH^2(dl l_ctrlz)2h 271 ?h^^2(casz)2|- 7l5Sa h (vref )S a^WOI- 71-^hH El ¥ (540)1 713 dsf 
EHxlul-71 7^EHx|^(550)M ^UIMIK 

E6^ 271 ?^EH Al ¥(550)2| 2A1l*j- 5|^E0|EK 

271 E6# S^ura, 7^EHxl¥(550)^ 271 XISHS^ = SilCH i!s(dl l.ctr lz)2F 2"7I XI 2 US ¥ = HI 2 
M^l(dll_elkp2)2h 271 (clkp2)M a^&OF HIOiAi^e ^A|?|^ «|Oi¥(600)2K 271 HlOiiJ 

3:2^ 2-71 LH¥?^i!2(cas2, cas2z)2|- 271 7^<y^(casz)M a^^TOF EH3SI-7I ?lt[ E^t;I¥(610)P 
^bl*J-Q. 

^1^^^, 271 EHxl¥(610)^ g2 h ^2l ^ §^7|S ^2EI^^H^ 2Ail^ ^2 SSfgl-Q. 
E7^ 271 XI2H§¥^M^WIH¥(52G)2] 2A1!*t tl^EOILK 

271 E?# if^ra, XI2H§¥^M^Biitl¥(520)^ XI 3 J3g^E^¥Ei2J 

XI3HS^H2^M^(rclk_dll)M a^WOI- tflfflijm^ ^47H2| Q42J 3hHE1M ^dl^EK 

E3£ 27| HI2M^^¥(510)2J 2Aj|^ tl^EOIQK 

2-71 E8H S^h3. HI2M^I^¥(510)^ M^(clk)Hh M^(clkz)2|- lE^jads(pwnjp)m a^ 

iTOh Km7h 37hEI3 tHmH3hI2 §^oh7| Sit!" bHi£i¥(800)2K 271 B1Itl¥(800)2| 

S^gTOt l^M ^2oF7| 1^^2¥(810)# ^HI^Q. 

^x-|{5j£S, 271 Uiitl¥(800)^ #2^2J 2= Dldl (Current Mirror)^ OI¥DiXI S^E^ 2"A1I*]- ^2 ^ 
E9^ 271 mm ^^¥(530)21 2A1I^ ll^EOIP-. 

27I E91 S h ^r3, e^^§¥(530)^ 27! Xl3HS¥ = Hi2g^ (dl Lclkp2)l|- 2 k 7l 
M^£^<yH(seUclkz)Of| HM2-2-BlItl(900)2K - 27 1 HI2Bej(clkp2)ni- 27 1 

p^A|EHAj2(sel_clkz)D1l g^mi^ A1l222-H1iH(910)2h, 271 HI22"2hH-2|(910)2J B^W a^BTOI- fl|4 

e^(cikp4)g mm>m s^¥(930)2K 271 wmmcikwm a^eroi- Hi4g^(cikp4)2i 1^ ^ 
m ?m xis¥(920)e ^ui^ek 

E10£ 271 mm HIOi¥(500)2J &J$tt tl^EOIEK 

2-71 El 01 g-^^3, mm A1!Oi¥(500)^ XI3H§¥E .HlSSShflSfdisJI l)2h XI3H§¥E EIS!!£! 
2(dlLresetz)2|- j|iEI5a*l«B4!S(sref req)2|- fl|=E| SM*li!£(sr)« a^^ a^¥(1000)2L 

271 a^¥(iooo)2i #q^Emad-2(Pwrup)M a^woi- mmn mm^m^{se\_c\kzm mmt[i\ 
$\t± eh x\ si mm^( 1010m =wmu. 

E11S 2-71 7r^mffl¥(540)2J 2Ailtl fflSEOICK 

271 E11M ^or3, 7h^miH¥(540)^ 7r^^2(casz)2F 7|^3^(vref )e dl JH^hOI B1fflU^r7| $m 
fcHIH¥(1100)2K 2"7| bHI9¥(1100)2J imWQt mmt[?\ a^¥(1110)M ^HI^Q. 

^m^SL^, 2-71 H)iH¥(1100)^ #22J 3^ DIE1S ^^EiaH E^¥(1110)^ Lr47H2J 3UiEi^ ^ 
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S S32| A^-g £91 HBW AINOII OH- ^a»ISB 7ISEI32U 27i*|- .flAIOB-'fe n ss 
m *m 2101 Dl 3 HttS 3101 Ofe'g $8m0|0t t!Ch ££*h 'S ^331 7|# M0t9J «"£2| 2§ 
7IEFS S Bg:2| 71 § A^2J gSILHCHIAI QSfSJ" flAIMJI- 7fe*m OlflV ^ 2!M SOlCK 



271 2f m0\ B i?3£ 21^ Wi«So|~ DSEHH WSHS^MM AFSt^S^ AlSHg^ft 

OlStl- S3 HS§ LH^ M^S^S tAA(fflEH± ^All^ EtS)2}- tAC(UOIEt ?\M± Eh3)M 1Uk£ 01 
2 m^n s" 4* 2iCH g2j S^l t^AI2!Q. 

g^tr i. B£a noaai 9x1 n siCHAi, 
ai¥#^f aw Brow wm : a*i-= »ej una; 

271 m 2m wa°i s^i bwbsow m^chi S7is lh^ it£«pi «» asms-*"; 

271 XISHS^SlHW S^S LH^M^ini- HiOigj^dHM B3.B=W ^llOlilsM £52oh7| SI*!" *OCH bH 

a; 

27 j Taans^ww e^^i LH^M^ih oiHai^s^Hi b§ibkm- oiEai^M u^sm $m chh 

Eil^ ffl-ffl; 9! 

271 im fcfllH^EI XHOidsM SWITCH- »I0I£!h2| StHHI °|*IW 01&i7OT Sit £82^71 

M 5t^h01 OI^CHS! S CHE 31^ 3X1 . 

2. effi» mi SBI SflOO aoiAi, 
xisns^ Hin-gthys:^ Aisng^ bi^aissf iwiBdsai- gi^Ei^eim^s-dsah ^eeie^i 

2^B=W ?ki Biffl^M JfflOWPI fllCH^.: 

iq^l eWBfOI- gs^S^ai- flICHofe XUZl^M 

x\^n^^^Ei2\ x\<2nm^±&gm^m gj^Brof Mzmviit wmmm m?\ aigns^iM 

271 M2W^2l 271 XISHg^^M^hHItj^ XI3Hg^^X1|2M^^ 27 1 M^XIICH^i2| m^2} 

in^nSi B^BOF Wai2S^ = M 2|flW JHIOiBT^ SIMM^S £SS5h7| ?lti- BS^S*; 

271 M^fllCH^EJ »3|£!3:2! AI^Hg^EJilOIAis:^ SU^S^EISl ^^AjsSf 7IE22JM S^B:W bH 
g^tT 3. M 2 %m SiCHAi, 

AI3Hg^= Hl^tkM^ai- El^AjsSf ^EEIEE|]^l^&il22^ ^HEIEEil^l^sie 

Uj-^. oj Ell ^ ; qi 

g 5t^H31 0| = 0i2 ^ICH a OiEEil^ 
4. a 2*^1 HOIAL 

m^it &*\*\ i^ni- i^jgAisM a^^roh if?-J7^ °i7hEi3 m^m hfiHUuKn ?iy mm^j 

271 diiti^^ i^^si a^WOI- l^M £32^71 1^^2^ 
= it^l-01 Ol^Oia T^ICH a GHEEII^ 2x1. 
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5. H 4 tflHI 24CHM, 

s^s- 6. a 2%m aoi/d, 

^ '5«B|.UI Hi ^ ASUS ^ = 5^321. XigjQS^ife^M^e a^BTOF HfHSWS 5f4=7H2J 

□4*si emiEm wise 2# wssssfe aoi a oie»± sm. 

g?8 7. a 2 %m 24CHAI, 

pq-ig^ W3Jlg^=SI2M^i|- 291 ■e|fle|-4!SO0 gBS>= aig-Sttflffl; 
#71 BI2M^2h fe^l p^aiihaihCHI SEBfe «12a-^fcHiH; 

fe^i ai4f q« a^yroi- a-4«ei°i. i± mm i§sct xis^ 
m st»KW 01^0)2 aoi a oieeii^ s-xi. 

tWt* 8. XO 2 *H)il HOI/d. 

M it^FOI 01 ^01 a 7H1CH S CHEEil ^ S*l. 
s^tr 9. a 8 *M SlCMAt, 

#71 bHffl^= 3 = DlEi^ 21 o[^E M0\ S OiEai^ 

g:?^ 10. XII 8SHHI SJCHAi , 

&?\ BG*¥= CM*»2| oj bH £i S «§|£S ofe 7HICH 9! CHEEil^ 8». 

g^tj- ii. a 2%m kcha-i, 

*iSjas*saoi£jsai- xi3J2g^^a2M^ni- azm* s^oi- aotasM vaM2\ 
= aoi^; si 

#71 a 01 a £21- #71 LH¥?^£!2:2h #71 ?f^si S^gW EHa1SK7| «t!" EHxi^ 
M SttfKH 01 *0i S aCH ^' OIEEII^ §-xl. 

12. a n «hh sioial 
#7i ehxi^= »s §^7i^ ^as 2# sgo S se a oi a oiEeii^ g*i. 
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